Background: During the 2009 H1N1 immunization campaign, electronic and hybrid (comprising both electronic and paper components) systems were employed to collect client-level vaccination data in clinics across Canada. Because different systems were used across the country, the 2009 immunization campaign offered an opportunity to study the usability of the various data collection methods. Methods: A convenience sample of clinic staff working in public health agencies and hospitals in 9 provinces/ territories across Canada completed a questionnaire in which they indicated their level of agreement with seven statements regarding the usability of the data collection system employed at their vaccination clinic. Questions included overall ease of use, effectiveness of the method utilized, efficiency at completing tasks, comfort using the method, ability to recover from mistakes, ease of learning the method and overall satisfaction with the method. A 5-point Likert-type scale was used to measure responses. Results: Most respondents (96%) were employed in sites run by public health. Respondents included 186 nurses and 114 administrative staff, among whom 90% and 47%, respectively, used a paper-based method for data collection. Approximately half the respondents had a year or less of experience with immunization-related tasks during seasonal influenza campaigns. Over 90% of all frontline staff found their data collection method easy to use, perceived it to be effective in helping them complete their tasks, felt quick and comfortable using the method, and found the method easy to learn, regardless of whether a hybrid or electronic system was used. Conclusions: This study demonstrates that there may be a greater willingness of frontline immunization staff to adapt to new technologies than previously perceived by decision-makers. The public health community should recognize that usability may not be a barrier to implementing electronic methods for collecting individual-level immunization data.
Background
Collecting individual-level information at the point of vaccination enables timely assessment of vaccination coverage, effectiveness and safety at the population level [1] .
Vaccine providers must consider many factors for optimizing data collection, including available financial and human resources, and the impact that the approach will have on users at all levels of the system. As technology has evolved and the value of electronic patient records is increasingly recognized, electronic means of collecting and storing health data are becoming more viable. However, usability constraints have been identified as a potential obstacle to implementing novel technologies [2] .
During the 2009 A H1N1 influenza immunization campaign, paper, electronic, and hybrid systems were employed in clinics across Canada. Because different systems were used across the country, the 2009 immunization campaign offered an opportunity to study the efficiency and usability of these data collection methods. The objective of this study was to determine the perceptions held by frontline clinic staff of H1N1 immunization data collection methods used in Canada.
Methods

Setting
The Public Health Agency of Canada/Canadian Institutes of Health Research Influenza Research Network (PCIRN) Vaccine Coverage Theme conducted an on-site assessment of pandemic immunization data collection among a sample of public health agencies and hospitals that provided influenza immunization across Canada from October to December 2009. All public health jurisdictions in Canada were contacted by email and invited to participate. The front-line staff perceptions survey was administered as part of a larger on-site assessment that included observing data collection methodologies, and measuring the time spent by front-line immunization staff to record pandemic immunization data. Results from the time and motion study, a part of the larger on-site assessment, have been published elsewhere [3] . This report summarizes the questionnaire that was administered to clinic staff to assess usability of the data collection methods. Details of the methods and results for the on-site assessment objectives have been described elsewhere [4] . Ethics approval was obtained from the University of Toronto's Health Sciences Research Ethics Board (REB) and other jurisdictions' REBs as required.
Questionnaire Development
The IBM Computer System Usability Questionnaire (CSUQ) is a validated 19-item instrument that was originally developed to measure users' satisfaction with the usability of computer systems in non-laboratory settings [5] . We modified the questionnaire and retained 7 questions that were directly applicable to both paper and electronic immunization collection systems. Questions included overall ease of use, effectiveness of the method utilized, efficiency at completing tasks, comfort using the method, ability to recover from mistakes, ease of learning the method and overall satisfaction with the method. Using a Likert-type scale, response choices included strongly disagree, disagree, neither agree nor disagree, agree, strongly agree and not applicable. Additional questions addressed respondent's position, responsibilities, number of years with said responsibilities, and location of clinic. A copy of the questionnaire can be found in the additional files.
Administration of the Questionnaire
The questionnaire was completed by a convenience sample of frontline staff at immunization clinics that were visited between October 27 and December 17, 2009. Participants were approached by a member of the research team and asked to provide informed consent prior to being observed, as part of the on-site assessment. Participants were also asked to complete the questionnaire at any point during the day, with assurance of the anonymity of their responses. The questionnaire was then given to the participants and collected from them by the end of the day.
Statistical Analysis
Since participants generally performed a limited range of tasks in the immunization process (e.g., administrative staff may have only registered clients using an electronic method, while nurses performed immunization and related documentation using a paper method), questionnaire responses were dichotomised according to the data collection method used for the task(s) (i.e., electronic vs. paper). Analyses consisted of frequency distributions. Statistical significance testing was conducted using Fisher's exact test to identify differences between those using electronic and paper methods (all staff combined, nurses and administrative clerks separately). Exact 95% confidence limits were calculated. Analyses were performed using STATA version 10.0 [6] .
Results
Of the 165 organizations contacted across Canada, 38 (23%) (with 79 physically distinct immunization clinic sites across Canada) agreed to participate and 300 frontline staff responded to the survey. The number of staff who refused to respond to the survey was not tracked; however it is believed to be very few.
The characteristics of the participating frontline staff can be found in Table 1 . The majority of respondents were employed in sites operated by public health (96%). Respondents included 186 nurses and 114 administrative staff, among whom 90% and 47% respectively used a paper method to perform data collection tasks. Over 52% of respondents had a year or less of experience with immunization-related tasks during seasonal influenza campaigns; the number of years of experience ranged from 0 to 32.
Frontline staff found the data collection system used in their clinic, whether electronic or paper, to be highly acceptable (Table 2) . Among all frontline staff using an electronic method, 96% felt comfortable with the approach being used. Ninety-six percent of frontline staff using an electronic method and 94% of staff using a paper method found the method easy to learn. Ninety-eight percent of electronic method users and 91% of paper method users strongly agreed/agreed with the statement: "Overall I am satisfied with this method". No statistically significant differences were found between users of electronic and paper methods (nurses, administrative clerks or all staff combined), however, we observed a trend favouring electronic over paper methods in the overall satisfaction question for all staff combined (p = 0.08). 
Discussion
Our study indicates that frontline workers are highly satisfied with the data collection methods used at vaccination clinics regardless of whether it was paper-based or electronic. Over 90% of all frontline staff found their data collection method quick and easy to use, perceived it to be effective in helping them complete their tasks, felt comfortable using the method, and found it easy to learn.
In a national study conducted prior to the H1N1 campaign [7] decision makers identified training of frontline staff as a perceived barrier to implementing electronic methods of collecting immunization data. Familiarity with a system and increased training raise users' acceptability of a novel system [8] . One of the electronic systems used in Canada -and the one used by the majority of observed organizations -was developed and rolled out in a very short period of time. Although users received training for this new system, it may not have been as extensive as it would have been during a regular influenza season due to time constraints associated with the urgent vaccine delivery schedule. Our results show that although most users had minimal experience with this electronic system, they nonetheless found the computer-based tasks highly acceptable. In a separate survey, 69% of nurses indicated that they had received adequate training prior to use of this novel system [9] .
This study had several limitations. First, although the IBM survey has been validated for new computer users it may not be directly applicable to users of paper-based systems. It has also not been validated specifically to assess usability of immunization data collection methods by healthcare staff. Many may not have used both paper and electronic methods and therefore would not have been in a position to directly compare them. Finally, the questionnaire was only completed by frontline staff who were observed for the time and motion study, which mainly consisted of those using a paper method. Because of this limited sample, our comparisons may have inadequate power to detect a true difference between methods.
Conclusion
This study suggests that there may be a greater willingness of frontline immunization staff to adapt to new technologies than previously perceived by decision-makers. The high acceptability for both electronic and paperbased methods illustrates that frontline staff are content with either method, regardless of the novelty. The public health community should recognize that usability may not be a barrier to implementing electronic methods for collecting individual-level immunization data. Utilizing electronic methods for collecting individual-level data offers the possibility for data to be analyzed and applied quickly for decision-making purposes, which could result in timely assessment of vaccine coverage, effectiveness and safety.
Additional material
Additional file 1: User Perceptions Questionnaire. A copy of the "User Perceptions Questionnaire" that was used for this study.
